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[57] ABSTRACT 

A wireless communication device may take the form of a 
cellular telephone, of a portable personal communication 
device, or even of a desk top personal computer which is 
equipped to communicate over the wireless cellular com- 
munication system in effect in a particular area. The wireless 
communication device is configured to self- adapt to various 
operating frequencies and communication protocols which 
may be present in the cellular communication environment 
so that the device is able to provide communications in 
several service areas even though the frequencies of opera- 
tion and the communication protocols in use in the service 
areas may be incompatible with one another. 

4 Claims, 5 Drawing Sheets 
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MULTI-FREQUENCY WIRELESS Particularly, the United States presently uses two forms of 

COMMUNICATION DEVICE cellular telephone communication. One form is analog cel- 
lular telephone communication, which is available through- 

CROSS REFERENCE TO RELATED out the country. This universal availability of analog cellular 

APPLICATION 5 communication systems resulted because at the inception of 

the cellular telephone industry, the analog cellular system 

The present invention is related to subject matter dis- was the only system available, and was installed everywhere 

closed in pending U.S. patent application Ser, No. 08/580, that such service was made available. Consequently, a U.S. 

797, filed Dec. 29, 1995; the subject matter of which is user of an analog cellular telephone may take it along 

hereby specifically incorporated herein by reference to the 1Q anywhere in the United States, and provided that this user 

extent necessary for a full enabling disclosure of the present has an account with his home service company authorizing 

invention. use of the phone outside of its primary service area (i.e., 

allowing identification of the user to a remote cellular 

BACKGROUND OF THE INVENTION telephone systerrj} and back . charging of service fees) , then 

The present invention relates to wireless voice commu- 15 the user can "roam". Hie analog cellular telephone will 

nication. More particularly, the present invention relates to successfully interface with the analog cellular telephone 

radio frequency (RF) communication (both reception and s y stem wherever the user may happen to be in the United 

transmission) of audio signals in both analog and digital States - In the U ' S - the analo S cellular telephones and 

form, and according to selected communication frequency telephone systems operate on a frequency of 900 MHz. 

standards and protocols applying to cellular communication 20 systems are limited to transmitting audio commu- 

systems in particular geographic areas. nication signals at a rate of 64 Kbps. 

However, the owner of a digital cellular telephone does 

RELATED TECHNOLOGY not enjoy the same ability to roam with his telephone. This 

„ c . . . . . is the case because the digital cellular telephones and 

Presently new forms of wireless communication equip- te l e phone systems operate using differing protocols for 
ment are allowing far-reaching changes in the way people ressi and encodi of the audio communication 
conduct their lives, on all of the personal, business and s i gna l S of voice communications into and from digital form, 
professional levels. Additional and more far-reaching The current communication protocols are referred t0 as 
changes of this kind are on the near horizon. For example, GSMj CDMA (also koawQ ^ IS _ 95) and TOMA Timg 
remotely-accessible voice, video, and data communication Division Multi k Access ^YDMA") and Code Division 
systems may allow communication with others, with com- Muhi fc Access CCDMA >) techniques allow for multiple 
puters and with data systems to become more available. usefS t0 access a s{ k bandwidth> thus maki better use of 
These commumcations wil be available regardless of a scarce airwave ( . ^ DUmber of avaflaWc f n _ 
person s location m the world. Thus, these changes wdl put cies ^ limited) Qrdinaril skiUed m ^ afts 
us all on the verge of an unlimited amount ofjnformatio^ win ^ mat a ^ ^ Qf a tek hone 
available anywhere, anytime, and without the necessity to s ^ each freque bandwidth is - shared » b y all sub- 
travel to an office or other formalized site for such activities. saibeT units? either thrQUgh a Time Divisi0Q MuUiple 

Hereinafter, it will be understood that the word, j ^for- Access ("TDMA") technique, or through a Code Division 
^atiorT is used in a generic sense to encompass any oneor* Multiple Access ("CDMA") technique, 
all of "digital audio, distal music, digital video, digital data, 4Q ^ TOMA technique divides up the total available band- 
ASCII, and mixed-digital forms of communication signals. width int0 a prede termined number of time slots, with each 

Wireless data communication capabilities are already subscriber unit being allocated a specific time slot. One of 
improving the productivity and accessibility of professionals the time slots contains an imbedded control channel. Each 
who are away from their office or home. The ability to send base station continuously transmits time division multi- 
and receiv e information o ver airwaves instead of copper 45 plexed bit streams to the subscriber units on the downlink 
wires is liberating the professionals from their offices, giving frequency, with each subscriber unit responding by trans- 
them immediate access to databases and streamlining many milting bursts of information on the uplink frequency within 
aspects of their professional and personal activities. Already, the respective time slots assigned to the particular subscriber 
notebook computers are equipped with advanced wireless units. Even if a base station is not communicating with a 
communications software and radio -frequency modems 50 subscriber unit, a dummy time slot transmission is sent, 
have enabled the utilization of "virtual" offices which are The CDMA technique, instead of dividing up the total 
remote from the physical facilities of a company headquar- bandwidth into time slots, spreads the signal of each sub- 
ters or business. Now, a market analyst, for example, can un j t across me ermre bandwidth. Although each 
track the stock market in his car while sitting in traffic during subscriber unit generally occupies the entire bandwidth 
her commute to work. An engineer, instead of sitting in her 55 designated by the base station, it utilizes only a portion of the 
office, can work on a CAD/CAM file from pool-side at p0 wer available to the base station. The information-bearing 
home. Cellular telephone services today allow convenient signal is multiplied by a high bandwidth, high frequency 
mobile voice communication without the encumbrances of digital spreading signal, which expands the narrow band- 
hard-wired connections. width information-bearing signal into a broad spread-signal 

Presently cellular telephone systems are extensively 60 covering the entire transmission bandwidth. The spreading 

available in large urban areas of the industrialized countries, signal uses quasi-orthogonal bit sequences of period Tc, 

and are becoming more available throughout the world. referred to in the art as chips. The chip sequence causes the 

However, as will be seen, the cellular service system is not cross-correlation function between subscriber units to be 

seamless. In fact, a world traveler today would have to buy small, such that the subscriber units are quasi-orthogonal to 

a number of cell-phones or portable communication devices 65 each other. The chip sequence can be generated or chosen so 

in order to enjoy portable communication where ever the that a predetermined or unique chip sequence is assigned to 

person might travel. a specific subscriber unit each time the subscriber unit starts 
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or answers a call. This, of course, requires the network standard, while the United States uses the GSM 900 MHz 

controller to maintain a central log or listing of all user chip standard, along with the CDMA standard at the same fre- 

sequence assignments. quency. Thus, the user of an analog cellular telephone in the 

Digital and mixed-signal wireless communication sys- United States cannot take this same phone to Europe and 
terns offer many advantages over old-fashioned analog sys- 5 Dave il operate because the system frequencies are incom- 
tems. One important advantage is the ability of digital patible. The same is true of a European user of an analog 
systems to transmit and receive more information at higher cell-phone who travels to the United States, 
rates. Whereas analog systems are limited to transmitting Another aspect of system and telephone incompatibility 
audio at a rate of 64 Kbps, digital systems can compress arises because some systems make GSM available at a 
audio transmissions and transmit eight times as much infor- 10 higher frequency band as well. In the United States, this 
mation at the same rate. Moreover, faster processors have higher frequency band is at 1900 MHz, while in Europe it is 
allowed digital systems to transmit bits at ever increasing at 1800 MHz. One of the CDMA or TOMA protocols is (or 
rates. By taking advantage of the ability to transmit infor- soon will be) available at the higher frequency band as well, 
mation more accurately and at higher rates, significant Thus, a result of the differences in digital cellular tele- 
savings have been realized in both switching capacity and is pn0 ne system operating frequencies is that users of digital 
ongoing line costs. cell-phones are limited to use of their phone in their own 

A recent development in the wireless information revo- subscriber area, and possibly in those other subscriber areas 

lution has been the transmission of digital video signals over having the same frequency in use. When the subscriber 

the airwaves. This is now being done in the television travels to a cell-phone service area having a different oper- 

industry, as near-perfect images are being transmitted digi- 20 ating frequency in effect, the cell-phone is not usable 

tally on the Ku-band from satellites to home-mounted dishes because of the incompatible frequencies of the system and 

as small as eighteen inches in diameter. A similar develop- the telephone. 

ment is occurring in the cellular telephone industry as efforts Therefore, it is desirable to provide a cell-phone which is 

are being made to add video capability to cellular tele- DO t fully subject to the above-mentioned operating fre- 
phones. 

quency incompatibility problem; and is thus able to provide 

However, before quality video capability can be added to a wireless communication device which self- adapts to pre- 

cellular telephones, a problem arising from bandwidth limi- vailing frequencies in cell-phone service areas, and which 

tation must be overcome. Most current cellular telephone will operate in at least two service areas differing from one 

systems operate on a frequency of 900 MHZ (800 MHz in 3Q another in this respect. 

Europe or some other parts of the world). Yet even with the Additionally, it is desirable to provide a cell-phone which 

use of sophisticated compression routines, the bandwidth is overcomes the above-mentioned operating protocol limita- 

not wide enough to transmit the enormous amount of video tion pro blem. Such a cell-phone would provide a digital 

and audio information that is required for quality motion wireless communication device which self-adapts to at least 

pictures. Bandwidth limitation may not be a problem for 35 ^ 0 communication protocols as may be adopted in two 

high frequency satellite transmissions, but it is a problem for service areas . when the eq U i pment is transported 

the comparatively low frequency radio transmissions. between the two service areas it continues to be operable in 

Hereinafter, it will be recognized that reference to a each one, and in both of these service areas the change in 

"telephone," or a "cell-phone," is intended as a reference to equipment operation is transparent or not noticeable to the 

a cellular telephone and/or cellular telephone system. This 40 user. 

reference can also encompass a variety of other devices Further> it is desirable t0 provide a ceUular telephone 

which are mter-operable with a wireless cellular telephone which combines the multi-frequency and multi-protocol 

system. For example, a "telephone" as used hereinafter, may features mentioned above ^to a single cell-phone device 

include (without limitation, and as example only), a PC which ^ operable virtually world . wide ^ existmg and 

equipped to operate with a cellular telephone system, a 4S mturc ceii_ p hone systems. 

lap-top or palm-top computer equipped with an internal - . ■ ■ , 

wireless (i.e., radio) modem to operate in cooperation with StlU ^ rther ' rt 15 des, ' aWe to P 1 ?^ ^ optimized archi- 

cellular telephone systems, and other portable or fixed- tect " re ^ a ° ^egrated circuit chip or chip-set usable in 

i t - j . • / t > ... „ , . i U such a cell-phone to implement the features of the present 

location devices inter-operating with a cellular telephone invention v^**™ 

system. With respect to fixed-location devices such as home 50 

PC's and base stations, it is recognized that these devices are SUMMARY OF THE INVENTION 
movable and may be taken from one cell-phone service area 

to another on occasion. Thus, these devices are in fact 1° v iew of the limitations of the conventional technology 

portable and it is desirable to have them inter-operate with as outlined above, a primary object for this invention is to 

various types of cell-phone systems. 55 av °id one or more of these limitations. 

However, the result of the differences in digital cellular An additional object for this invention is to provide a 
telephone system protocols discussed above is that users of wireless communication device which is self- adaptable to at 
digital cell-phones are limited to use of their phone in their least two differing frequency bandwidth standards as may be 
own subscriber area, and possibly in those other subscriber adopted in the locations to which the equipment is trans- 
areas having the same protocol in use. When the subscriber eo P orlecl * 

travels to a cell-phone service area having a different digital Yet another object for this invention is to provide a 
protocol in effect, the cell-phone is not usable because of the wireless communication device which is self-adapting to at 
incompatible protocols of the system and the telephone. least two operating protocol standards which may be 
Additionally, current U.S. analog cellular telephone sys- adopted in locations to which the equipment may be trans- 
ients operate on a frequency of 900 MHz, while systems of 65 ported. 

some other countries operate on 800 MHz. For example, An object for this invention is to provide a wireless 

many countries in Europe may adopt the GSM 800 MHz communication device which is self-adapting to whatever 
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combination of frequency and protocol standard is adopted ments of the present invention, taken in conjunction with the 

in the location to which the equipment is transported. appended drawing Figures, in which like reference numerals 

Still another object for this invention is to provide a designate the same feature or features which are analogous 

wireless communication device which is self -adapting to m structure or function, 

certain frequency and/or protocol standards which may be 5 

adopted in locations to which the equipment may be BRIEF DESCRIPTION OF THE DRAWING 

transported, and which performs this self -adaptation trans- FIGURES 

parently to the user (i.e., with no intervention or adjustment FIG. 1 is a schematic illustration of a typical cellular 

by the user being required, and preferably with the user not telephone wireless communication system; 

noticing the adaptation of the equipment to its service area). 10 nG % fe a representation of 0fle embodiment of 

Again, a communication device embodying the present the pre sent invention in the form of a cellular telephone; 

invention may take the form of a portable subscriber unit, FIG. 3 provides a schematic functional block diagram of 

such as a cellular telephone or a portable personal comma- ft ion of ft communication deyice em ^ 6ying 

nication Device (PPCD) which allows voice communica- ( . . . , . 3 6 

, . v ■ i . • 1 u- !*• t* 15 the present invention; 

tion. The device can include a single chip, a multi-chip r-J™ 

assembly (i.e., a multi-chip module, for example), or a FIGS * 4 and 5 P r0Vlde schematic functional block dia- 

board-level device (i.e., a board-configuration of circuit for grams of parts of alternative embodiments of the present 

insertion into a board slot of a personal computer). invention; 

Accordingly, the present invention provides a wireless „ 6 P rovides a schematic functional block diagram of 

communication device for allowing two-way voice commu- anolher ^m^ve embodiment of the present invention; 

nication in a cellular telephone communication system hav- and 

ing an operating frequency band, the device comprising: FIG. 7 provides a schematic functional block diagram of 

operator voice input and audio output facilities, respectively an architecture for a core circuit portion of a single -chip or 

allowing an operator of the device to input voice commu- 25 chip-set product which may be used to implement the 

nications and to hear voice communications from the eel- present invention, 
lular telephone communication system; a radio frequency 

(RF) transceiver portion for sending and receiving RF DETAILED DESCRIPTION OF PREFERRED 

signals carrying the two-way voice communications m the EXEMPLARY EMBODIMENTS OF THE 

cellular communication system; the RF transceiver portion 3Q INVENTION 

having a first RF transceiver part having a respective first FIG. 1 schematically depicts a typical cellular communi- 

operating frequency band, and a second RF transceiver part cation system 10. In this case, the system 10 is depicted to 

having a respective second operating frequency band which include three subscriber units 12 (which may be portable 

is different than the first operating frequency band, one of cell-phones, PPCD's, or PC's equipped to communicate 

the first and second operating frequency bands being com- 35 over the cellular communication system depicted, for 

patible with the operating frequency band of the cellular example), and three base stations 14. However, it will be 

communication system; and a micro-controller interfacing understood that the system 10 is merely exemplary and for 

with the RF transceiver portion of the device to detect when purposes of illustrating by example the principles of the 

a signal is received from the cellular communication system invention, and is not to be misconstrued as implying a 

in response to activation of one of the first and second RF 4Q limitation on the invention. A real cellular communication 

transceiver parts, whereby the micro-controller thereafter system may include a large number of base stations, and a 

maintains activation of the one transceiver part to adapt the great number of subscriber units which are accessing or 

wireless communication device for voice communication in participating in the system at any one time. An alternative 

the cellular telephone communication system. configuration of the invention may take the form of a private 

According to another aspect, the present invention pro- 45 wireless communication system, such as would be used 

vides a wireless communication device generally as within the considerable confines of a large office building 

described above and wherein the cellular communication complex or manufacturing facility. The schematic represen- 

system provides communication in a particular protocol, the tation of such a private wireless communication system 

device further including an adaptation tree circuit conveying would appear much the same as FIG. 1. 

communication signals in the device between the RF trans- 50 Again, the subscriber units 12 can include mobile units 

ceiver portion and the operator voice input and audio output such as hand-held portable telephones (i.e., the now-familiar 

facilities, the adaptation tree circuit including at least two cellular telephones), stationary units (such as desk top 

adaptation branches a first of which is adapted to process computers), and portable personal communication devices 

communication signals of a first protocol, and a second of (PPCD's— such as palm-top computers equipped with 

which is adapted to process communication signals of a 55 radio-frequency modems and/or radio frequency facsimile 

second protocol, the micro-controller interfacing also with devices). The system 10 also includes a number of base 

the adaptation branches to detect when a communication stations 14 that allow the subscriber units 12 to communi- 

signal is received from the cellular communication system cate with each other and with other communication devices 

and processed according to one of the first and second in other networks. 

protocols in response to activation of one of the adaptation 60 As is well understood by those ordinarily skilled in the 

branches, whereby the micro-controller thereafter maintains ccllular communication art, the system 10 covers a geo- 

activation of the one adaptation branch to adapt the wireless graph i c area that is effectively divided into a grid or array of 

communication device for voice communication in the eel- ccll sites> with each cell site containing at least one base 

lular telephone communication system. stat i 0 n 14. Each base station 14 communicates with all 

Additional objects and advantages of the present inven- 65 subscriber units 12 within the area of its respective cell site 

tion will be apparent from a reading of the following detailed via radio frequency ("RF") signals. One frequency is used 

description of two alternative preferred exemplary embodi- for transmission from the base station 14 to the subscriber 
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units 12 (the "downlink" frequency), and a different fre- shown) allowing mobile operations, and having a speaker 

quency is used for transmission from the subscriber units 12 26, a microphone 28, and a keypad 30. A pivotal cover 

to the base station 14 (the "uplink" frequency). The system portion 32 covers the microphone 28 and keypad 30 in its 

10 employs "frequency reuse" to allow more than one base closed position (not shown) and functions as the switch hook 

station 14 to operate at the same radio frequency. Each cell 5 for the cell-phone 22. A telescopic antenna 34 provides for 

site is made large enough in area so that RF signals origi- transmission and reception of radio frequency signals, 

nating in one cell site and crossing into an adjoining cell site However, in contrast to conventional cellular telephones, 

are sufficiently attenuated by distance so that they are the cellular telephone 22 is self-adapting to various fre- 

perceived as lower level background noise by base stations quency bands and communication protocols which may be 

in the adjacent and more distant cell sites. Frequency iso- 3Q encountered in use. In many respects then, the cellular 

lation occurs between adjacent cell sites by assigning these telephone 22 is not merely a U.S. cell-phone, or a European 

cells differing frequency band widths for their operations. cell-phone, or a cell phone with a limited service area, as is 

Also, as pointed out above, RF signals are inherently attenu- the case with conventional cellular telephones. Instead, the 

ated in proportion to the square of the distance from the cell-phone 22 embodying the present invention may be 

radiating source. Thus, same-frequency signals from a dis- 35 considered a world cell-phone because it will function where 

tant cell are perceived merely as noise within a particular ever the user of the device may choose to provide for a 

cell operating on that frequency. Isolation may also be service agreement with local service providers, 

furthered by interference arising from man-made structures Understandably, this service provision agreement may be a 

and natural topological features. single umbrella agreement encompassing several service 

One or more frequency bands are set aside for setting up 20 areas; or may consist of many agreements, one in each of the 

a communication link or call between the base station 14 and various areas where a user of the cell phone wishes to travel 

a subscriber unit 12. Effectively, the system 10 provides a and enjoy cell-phone use. The same is true if the device 22 

cellular communications environment within its service area is implemented in the form of a PPCD or as a PC, for 

for the subscribers using subscriber units 12. example. 

The base stations 14 are interlinked with a network 2 s Turning to_FIG. 3, a schematic diagram of a wireless 

controller 16 via a distribution facility such as a dedicated cellular communication device 36 is presented. This device 

copper wire or fiber optic network, a radio communication 3 6_may_ take the form of the 'cellular telepho ne 22 seen in 

link, or a satellite link. The network controller 16, in turn, FIG. 2, or may tafetheJp,nn^o 

provides access to existing communication networks 18. In "communication devices discus sed above. For example, the 

FIG. 1, the existing communication network 18 is depicted 30 "de vice 3'6^ma y~bT "im^lemehtHd~as^ T"subscrib er u nit 12 or 

singularly as a telephone interface, but it will be understood p base § station 14 of the cellular system discussed in connec- 

that this is merely exemplary. The interface 18 is multi- tion with FIG. 1. Alternatively, the device 36 can be imple- 

faceted (as is schematically indicated by the spray of double- mented as part of a wireless personal communication device, 

ended arrows 20) and may provide communication with a like a palm-top computer with an radio frequency fax/ 

variety of other analog and/or digital communication facili- 35 modem, for example, and which also provides audio cellular 

ties and networks, such as computer data bases, the World telephone communications. Such a communication device 

Wide Web, satellite links, television satellite communication can also be implemented as part of a personal computer for 

channels, LAN's, WAN's, main-frames, work-stations, per- stationary uses, if desired. 

sonal computer systems, and other communication facilities. In contrast to conventional cellular communication 
During operation of the communication system 10 with a 40 devices, the device 36 is frequency agile, and is able to adapt 
mobile subscriber unit 12 (which is possibly moving from itself to operate in varying cellular communication system 
one cell site to another) each base station 14 determines the environments, as well as in cellular systems having differing 
received signal strength of each call in progress, and for- communication protocols. As will be seen, this facility is of 
wards this information to the network controller 16. The most immediate advantage with mobile equipment such as 
network controller 16 uses advanced processing technology 45 portable cell-phones and personal communication devices, 
to keep track of all calls between the subscriber units 12 and However, less mobile equipment such as PC's with wireless 
base stations 14. As the subscriber unit 12 moves within the fax/modems, can also benefit because they can interface 
cellular communication environment provided by system with local cellular communication systems wherever the 
10, the network controller 16 also uses the signal strength purchaser of such a PC takes the computer, and without 
information received at each base station 14 from the 50 modification of the computer being required. In fact, as will 
particular subscriber units 12 to determine when a call be seen, the user of the computer, portable personal com- 
should be "handed off" from a base station in one cell site munication device, or portable cell-phone need not even be 
to the base station in another cell site. Such hand-off of aware that the various geographic areas to which the user 
mobile subscriber units as they move from one cell site to travels have differing cellular telephone frequency bands 
the next allows communication to be maintained with a 55 and differing communication protocols. The computer, cell- 
subscriber unit 12 as the subscriber unit 12 moves from cell phone, or personal communication device implementing the 
site to cell site within the environment system 10. As is invention will simply self-adapt to the local cellular com- 
easily understood, some subscriber units 12 may be munication system operating environment, and will provide 
stationary, so that hand-off of communications with these communication with the user not detecting any external 
subscriber units is not necessary. 60 change in the device. 

FIG. 2 depicts a cellular communication device 22 Viewing FIG. 3, it is seen that the device 36 includes a 

embodying the present invention. The device 22 may take single integrated circuit chip 38, the encompassing boundary 

the form of an externally-typical cellular telephone. Because of which is delineated by a dashed line 38', and the semi- 

the cellular telephone externally appears to be the same as conductor substrate of which is indicated with the numeral 

conventional cellular telephones, a detailed presentation of 65 38". While it is preferable that the structures and functions 

its operational features is not necessary. In brief, the cellular described below for chip 38 be located on a single integrated 

telephone 22 includes a body 24 housing a battery (not circuit chip, those ordinarily skilled in the pertinent arts will 
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recognize that selected parts of the structure (and the asso- 
ciated functions) may be located on a second or additional 
integrated circuit chips. Accordingly, it will be recognized 
that the structures and functions depicted and described for 
circuit 38 may be located alternatively on a chip set rather 
than on a single integrated circuit chip. The chip 38 provides 
a two-way interface (indicated by double-ended arrow 40) 
with external physical interface devices (indicated with 
block 42). As will easily be understood in view of the 
description above of cell-phone 22, these external physical 
interface devices may include a speaker 26, a microphone 
28, and a keypad 30. Alternatively, the interface devices may 
include an interface with a fax/modem device (not shown), 
or with a personal computer data register or memory device 
(also not shown) allowing communication of digital data 
files. 

As will be seen, the chip 38 also has an interface 
(indicated on FIGS. 3, 4, and 5 with the arrowed numerals 
44) with an antenna (such as antenna 34, recalling the 
description of FIG. 2), via an intermediate frequency circuit 
46, and radio frequency circuits 48a, 48£> seen in FIG. 4 (or 
48a, 48b, 48c, and 48d, in the embodiment of FIG. 5). A 
control interconnection 50 (which will be further described 
below) is provided between the chip 38 and the various radio 
frequency sections seen in FIGS. 4 or 5. Arrowed numeral 
52 seen in FIGS. 4 and 5 indicates radio-frequency connec- 
tions between the RF circuit sections indicated and the 
antenna 34, or another antenna. Chip circuit 38 also has an 
interface (indicated by arrow 54) with an external memory 
facility 56. This external memory facility 56 may take the 
form of a fla^-memory^card, or of a SIMM card memory. 
Preferably^tn^melmory 56 is removable from the cell-phone 
or portable personal communication device in order to allow 
additional communication protocols and other data to be 
programmed into the device. 

Alternatively, the programming and storage of necessary 
data in the memory device 56 may be added to or changed 
via the interface with the cellular communication system 10 
described with reference to FIG. 1. In this case, when a 
communication system protocol, for example, is needed in 
order for a cell-phone or PPCD to be functional in a 
particular cellular communication environment, it is down- 
loaded from the system to the newly-arrived device. As soon 
as this downloading is completed, the device is operable in 
the particular cellular communication system environment. 
In the cases where such a downloading of data or program- 
ming information is necessary before a cell-phone, or PPCD, 
for example, is operative in a particular cellular communi- 
cation environment, the user of the device may notice a 
delay after first turning the device on in the environment and 
it operability in this environment. This delay would be the 
only indication to a user of devices embodying the invention 
that the invention is present and operating. In other respects, 
the present invention is transparent to users of devices 
embodying the invention. 

It will also be understood that a power source (such as a 
battery — not shown) and control interfaces (such as the 
switch hook control switch described above with reference 
to the cell-phone of FIG. 2) arc provided in connection with 
circuit 38. Viewing the circuit architecture of FIG. 3, it is 
seen that the circuit chip 38 includes a micro-controller 58 
(i.e., a programmable microprocessor) controlling operation 
of the chip 38 (and of the communication device 22). The 
micro-controller 58 and a digital signal processor (DSP) 60 
have an interface (indicated at 64) with the external physical 
interface devices 42 via the interface connection 40. DSP 60 
has associated with it a random access memory (RAM) 
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facility 62. Micro-controller 58 also has an interface via a 
RAM 66 with the external memory 56, as is indicated by 
arrowed connection 68. 
The micro-controller 58 and DSP 60 are communicated 

5 with one another via a communication bus 70, which also 
provides communication with respective bi-directional 
branches of a communication protocol adaptation tree 72 
(i.e., a portion of the circuit 38). By bi-directional is meant 
that communication signals are passed in both directions 

]0 along these adaptation tree branches. Dependent upon which 
format is being used, received communication signals are 
passed from right to left along the appropriate one of the 
branches 72a, 12b from the RF portion for decoding to 
human-intelligible speech. Conversely, speech communica- 

15 tions from the user of the device 22 are passed from left to 
right along the appropriate one of these branches for con- 
version into the particular format being used in the cellular 
communication environment in which the device 22 is being 
used at a particular time. As will be seen, the micro - 

20 controller 58 can sample the communication environment by 
selective activation of the branches 72a and 12b, as well as 
by control of portions of the RF section 46, 48 to adapt the 
device 22 to the cellular communication environment. 
For reasons of simplicity of illustration, the adaptation 

25 tree 72 is depicted as having only two branches 72a and 12b. 
The branch 72a handles communications in GSM protocol, 
while branch 12b handles communications in one of CDMA 
or TDMA protocols. Preferably, the branch 12b can handle 
either of these protocols in accord with a command from 

30 micro-controller 58. It will be apparent that an alternative 
architecture for the circuit chip 38 would be to provide a 
dedicated branch for each of the CDMA and TDMA proto- 
cols. Considering each of the branches 72a and 12b, it is 
seen that at the right-hand end of these branches, each 

35 includes a respective detector/analog- to-digital converter 
(ADC) 74a, 14b for receiving communications signals from 
the RF circuits 46 and 48 {a, b, c, d) seen in FIGS. 4 and 5. 
The converters 74 convert analog communication signals of 
a format corresponding to the communication system envi- 

40 ronment in which the device 22 is being used and received 
via the RF circuits to digital communication signals. 

In the adaptation branch 72a, a Viterbi equalizer 76 
receives the communication signals in digital format and 

45 passes them to a GSM cipher/decipher circuit portion 78. In 
the other direction of communication signal travel (i.e., in 
the direction of signals moving to the RF portion 46, 48 for 
transmission), the GSM cipher/decipher circuit portion 78 
passes the signals via a GSM burst format converter 80 to a 

5Q modulator^igital-to-analog converter (DAC) 82 for conver- 
sion from digitarform into analog form for handling in the 
RF section which is to be discussed in further detail below. 

The GSM cipher/decipher circuit portion 78 passes com- 
munication signals with a GSM in terleaving/de -interleaving 

55 circuit portion 84, which in turn passes communication 
signals with a GSM speech coder/decoder 86. The circuit 
portion 86 has an interface via buss 70 with the DSP 60 so 
that the latter circuit can assist in such digital signal pro- 
cessing chores as are required in the branch 72a. The DSP 

60 60 passes the speech result of this process to and from the 
external interfaces 42 or receives such speech input from 
these interfaces (i.e., to or from the speaker 26 and micro- 
phone 28) after or for passage along the branch 72a when the 
communication device 22 is operating in GSM format. 

65 Similarly, the branch 12b includes a CDMA/TDMA 
equalizer 88 which receives communication signals in the 
appropriate protocol in digital format from the detector/ 



08/17/2002, EAST Version: 1.03.0002 



6,035,212 

11 12 

analog-to-digital converter (ADC) 74b and passes them to a ronment. However, when the user of the device 22 takes it 
CDMA/TDMA cipher/decipher circuit portion 90. In the to another cellular communication system environment, 
other direction of communication signal travel (i.e., in the when first turned on the device 22 will be inoperative just 
direction of signals moving to the RF portion 46, 48 for hte a conventional cellular communication device which is 
transmission), the CDMA/TDMA equalizer 88 passes the 5 incompatible with its operating environment. However, with 
signals to a modulator digital-to-analog converter (DAQ 92 the device 22 > this inability to operate in not permanent as 
for conversion from digital form into analog form for 11 * WIth a conventional cell-phone or other wireless corn- 
handling in the RF section which is to be discussed in further mumcation device because the device 22 samples the envi- 
detail below. ronment and adapts itself to the cellular communication 

The CDMA/TDMA cipher/decipher circuit portion 90 10 env "' onroent - 

passes communication signals with a CDMA/TDMA T1«k environmental sampling takes place by the micro- 

interleaving/de-interleaving circuit portion 94, which in turn controller **lec ting a first protocol for adaptation tree 72, 

passes communication signals with a TDM A/CDMA speech then i , SeCU ° n ' hr0Ugb , the ava ^ ble J frec ) uen - 

coder/decoder 96. Again, the circuit portion 96 has an «es. Asea,nd and succe^ive protocols are selected with the 

interface via bus 70 with the DSP 60 so that the latter circuit " RF section being cycled through the available frequencies 

can assist in such digital signal processing chores as are untU * e comblnatlon of communication protocol and oper- 

required in the branch 726. Again, the DSP 60 passes the a '"ig frequency is arrived at to detect the cellular commu- 

speech result of this process to and from the external nication system set up instructioiB which are provide by the 

interfaces 42 or receives such speech input from these down-links of the system. Ordinarily this sorting and selec- 

interfaces after or for passage along the branch 726 when the 20 t'on process will take place so quickly when the device 22 

communication device 22 is operating in CDMA or TDMA 15 mrned ° n 10 a Dew c « Uular communication system 

protocol. environment that the user will not notice the adaptation of 

. ....... . . , ,. „ 0 the device to its environment. Provided that the user has a 

As is indicated I by the dashed lines 98 and 98^ the acC0UQt , hat is izaWe t0 the loca , cellulaf 

m ^ n ^ rM ^ iron ^f^ w *5«>pSP60 com^nication system> then me devic6 22 will 

and with the adaptation tree branches 72 a, and 726. It was siffl , e commullicalioll tem access with 

pointed out above that the micro-controller 58 had a control u n „:„„ «i «• c *u act • 

•* r en -.u «u ,* A c ao t-u ■ r a the user not having to worry or take notice of the diffenng 

interface 50 with the RF section 46, 48. The significance and Jz. & 

- , , . r mi * . system environments, 

use of these control interfaces will become more apparent in A iL , r Al , . r , 

view of the following Another advantage of the multi-frequency and multi- 

& * 30 protocol capability of the device 22 can be realized in 

Now in order to appreciate how these control interfaces cellular commU nication system environments which may 

are used to adapt the device 22 to operate in various allow simultaneous access via more than one operating 

communication system environments, attention is directed frequency band or more than one protocol. In this case, the 

to FIGS. 4 and 5. Viewing first FIG. 4, it is seen that one user could use the device 22 t0 carry QUt simuItaneous 

alternative for the RF sections 46, 48 is to have an inter- 35 con f er ence calls with several others, or to carry out simul- 

mediate frequency (IF) section 46 passing the communica- taneous audio communication while a data transfer or video 

tion signals in analog form with the appropriate branch 72a, transfer ^ also taking place ^ data or graphics file 

72b of the adaptation tree 72. This IF section passes the information transfer capability of the device will be under- 

commumcation signals (at an intermediate frequency) with stood in view of the disclosure of the co-pending application 

the appropnate one of two RF sections 48a, 48b. RF section 4Q re ferenced above, and the following description of an alter- 

48a is a controllably adaptable 800 MHz or 900 MHz , native embodiment of the invention. 

^Tm '^n™^ R fi D ? b * 3 C0 ^ r0llabl y Considering now FIG. 6, an alternative embodiment of 

adaptable 1800 MHz or 1900 MHz transceiver. The oper- ^ fa ^ fa order tQ obtam feference 

ating frequency o these transceiver sections is selected by for use £ ^ ^ embodimeQt of ^ 

the micro-controller 58 by control exercised over control AC •„.„„♦■ c„ ni . u* u *u u- u i 

• . c « A .... i.j 45 invention, features which are the same or which are analo- 

mterface 50, as will be further explained. . . . A . * * a • * a a 

v gous in structure or function to features depicted and 

FIG. 5 depicts another alternative for the RF section 46, described above are referenced with the same numeral used 

48. In this alternative IF section 46 passing the communi- aDO ve, an d increased by one^hundred (100). In addition to 

cation signals in analog form with the appropriate branch providing all of the'ceflular tdep^ features 

72a, 72b of the adaptation tree 72, and with the appropriate 50 described above, the embodiment of FIG. 6 provides a 

one of four RF sections 48a, 4$b, 48c, and 48a*. RF section portable personal communication device which is able to 

48a is a controllable 800 MHz transceiver, while RF section ^d and receive a wide variety of communication signals, 

486 is a controllable 900 MHz transceiver. Similarly, RF as will be Viewing now FIG. 6, it is seen that the device 

section 48c is a controllable 1800 MHz transceiver, while \ 2 2 includes external physical interfaces 142, an integrated 

RF section 48d is a controllable 1900 MHz transceiver. 55 circuit chip 138, an RF section 146/148, and an antenna 134. 

Again, the one or more of these transceiver sections to be Again, it is understood that a power supply (not shown) is 

operable at a particular time is selected by the micro- provided to allow operation of the device. However, in this 

controller 58 by control exercised over control interface 50, casCf the c hip 138 (or chip set) includes a portion (or 

as will be further explained. separate chip of a chip set) which is indicated with the 

In view of the above, it can be seen that when the device 60 numeral 200. Preferably, the chip circuit portion 200 is a 

22 is operating in a cellular communication system envi- portion of the chip 138 (i.e., is formed on the same semi- 

ronment to which it is already adapted, the micro-controller conductor material substrate) so that hereinafter, portion 200 

58 simply exercises control via the control connections 50, is referred to as though it is understood that it is a part of chip 

98, and 98' to operate the RF section at the appropriate 138. However, it will also be understood that in the case of 

frequency for the environment, as well as to operate the one 65 the circuit 138 being configured as a chip set, the chip 38 

of adaptation branches 72a or 72b (i.e., GSM protocol or one may be a basic chip used in devices of basic capability, while 

of CDMA or TDMA protocol) which applies in the envi- the addition of the chip 200 provides a device of more 
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advanced capability. This building block approach to adding tocol. A circuit portion 218 allows compres sion/ 
capability of a communication device 22 (or 122) will be ^dej^mpr ession of image signals according to MPEG2 
more fully understood after a consideration of~a~core archi- protocol, while a portion 220 compresses and decompresses 
tecture for the chips 38 and/or 138, j which is discussed according to MPEG4 (which is also known as Wavelet). IrT 
below. „^ r ^ = ^^CT^ y , 5 or( j er t 0 provide for use of future protocols and standards as 
It will be understood further that in addition to audio they come into use, the circuit portion 200 also includes a 
signals, video, graphics files, and data signals of various general purpose microprocessor portion 222 with RAM 224. 
kinds can be transmitted in both directions over the airwaves This processor can be used to recognize, comp ress, and 
as digital signals between the subscriber units 12 and base . .decompress signals according to future standardsand pro- 
stations 14. It will further be understood that sources of 10 tocols. Programming of the RAM to facilitate operation of 
communication signals for video, audio and data are not the processor 222 can be effected by hard-wired intercon- 
limited to other mobile ancfsTatioliary subscriber units 12 in nection of the device 122_ to a programming computer 
the system 10. Since the base stations 14 are linked to system, or may be effected by the user receiving program- 
telephone networks, data can be provided over wired net- mingover the wireless communication link, either automati- 
works by sources such as private facsimile machines and 15 cally when an unfamiliar protocol or standard is encountered 
corporate computers containing private or commercial data- in the wireless communication environment, or by the user 
bases. Audio can be provided over wired networks by analog using the PPCD to request that the protocol or standard be 
telephones, personal computers and even radios. Video and downloaded from the system. 

graphics files can be provided by direct broadcast satellites Considering now the adaptation branch 2146, it is seen 
and Very Small Aperture Terminals ( VSAT), and by com- 2Q that this branch is provided with circuit portions for respond- 
puters over fiber optic and ISDN networks. Internet a nd ing to various data transmission protocols and standards. A 
world wide web access via various ones of these connection circuit portion 226 provides for compression and 
possibilities make a great variety of communication signal decompression, or coding and decoding, in wireless corn- 
sources and types jLvailable to the user of the device 122. munication system data transfer protocols. Similarly, circuit 
Accordingly, the circuit portion 138 provides the possi- 2 s P ort i° n s 228, 230, and 232 provide for compression and 
bility for the device 122 to recognize and self adapt also to decompression, or coding and decoding of data in fiber 
a wide variety of high speed communication signals formats channel, serial link (i.e., QAM, QPSK), and Firewire pro- 
and protocols, including present and future formats for video tocols or standards, respectively. 

and graphics images, as well as high-speed data transmis- In view of the above, it is seen that the device 122 can use 
sion. As is illustrated by arrowed numeral 202, the circuit 30 the same frequency and protocol or standard sorting meth- 
portion 200 shares a signal communication connection with odology explained above to identify and communication in 
micro-controller 58 and DSP 60 (recalling the description various protocols and standards as are available in the 
above of chip 38). This connection is by interface with the wireless communication environment as it exists at the 
buss 70. Also, arrowed numeral 204 indicates a shared present and as it may exist in the future. The user of the 
connection with control interconnection 98/98'. As is ini- 35 PPCD 122 will be able to travel virtually throughout the 
tially depicted, the circuit portion 200 includes its own world, while being able to access the wireless communica- 
micro-controller 206 with micro-controller RAM 208, as tion environment as it exists in the various geographic areas, 
well as its own DSP 210 with DSP RAM 212. It will be seen and with a single device. That is, the contemporary require- 
that these functions can be performed by a single micro- ment to purchase a number of cellular telephones or a 
controller and DSP of sufficient capacity in a core architec- 40 number of PPCD's in order to achieve access to the wireless 
ture of the circuit 38. However, for purposes of description communication systems throughout the world is virtually 
and understanding of the alternative embodiment depicted in eliminated by the present invention. 
FIG. 6, the micro-controller function and DSP function are Further, viewing now FIG. 7 a core circuit portion 234 for 
considered to be resident in the circuit portions indicated the circuits 38, and 138 is depicted. In order to obtain 
with numerals 206 and 210, respectively. 45 reference numerals for use in describing this portion of the 

The interface with circuit portion 138 allows circuit 200 invention, features which are the same as or which are 

to participate in sorting and recognizing various types, analogous in structure or function to features depicted and 

formats, and protocols of communication signals which may described above are referenced with the same numeral used 

be received or transmitted by the device 122. As was the case above, and increased by three-hundred (300) where neces- 

with the audio communication protocols through which the 50 sary to prevent confusion by duplication of numerals from 

device 22 sorts to achieve and adaptation to various cellular earlier drawing Figures and description. Reference numerals 

communication system environments, the device 122 can used in FIG. 6 are not so increased. It is seen viewing FIG. 

sort using the facilities explained below to identify and 7 that the core circuit portion 234 includes an interface 340 

decode Vj^o^sjride^^^ da^ajidml^present and to the external physical interface devices 342. In this case, 

future communication" standards and formats! This self- 55 the interface devices 340 include a ADC,DAC device 340a 

adaptation of the device 122 allows it then to communicate for converting between analog signals to and from speaker 

in both directions using those signal types as may be present 326 and microphone 328, and the digital signal processing 

in the cellular wireless communication environment in facilities of the core circuit portion 234. Also, rather than 

which the user and device 122 find themselves, having two or more two-way adaptation branches (72a, 72b) 

Further considering FIG. 6, the circuit portion 200 60 like the embodiment described above, the core circuit por- 

includes a adaptation branch 214a which is primarily for tion 234 includes a one-way signal-receiving adaptation 

graphics and video image communication signals, and an branch 372Rx, and a one-way signal-transmitting adaptation 

adaptation branch 2146 which is primarily for high speed branch 372Tx. The directions of signal travel in each of 

data transmissions. Viewing the adaptation branch 2214a, it these adaptation branches is indicated by the arrow associ- 

is seen that this branch includes a circuit portion 216 for 65 atcd with each. 

compression and dec ompression o f image signals according The branches 372 are able to be altered by control and 

to the motion picture experts group (MPEG) MPEG1 pro- participation of the micro-controller 358 and DSP 360 



08/17/2002, EAST version: 1.03.0002 



6,035 : 

15 

(along with other circuit portions to be described) to perform 
all of the various functions of the several two-way adapta- 
tion branches described above with respect to circuit por- 
tions 38, 138, and 200. At the RF interfaces, indicated with 
numerals 344), the core circuit portion 234 includes a 5 
base-band ADC/DAC converter, indicated with numeral 236 
for providing conversion of analog signals from the RF 
section to digital signals, and for providing analog signals to 
the RF section from the core circuit portion 234. Consider- 
ing the receiving adaptation branch 372Rx, it is seen to 
include a Viterbi equalizer 376, feeding communication 
signals to deciphering and de-interleaving circuit portions 
238 and 240, respectively. The de-interleaved received com- 
munication signals are fed to a Viterbi decoder 242, and 
thence to a speech decoder 244. The physical interface 340a 
then provides analog speech signals to the speaker 326 based 35 
on the decoded digital speech signals provided by the 
decoder 246. 

On the branch 372Tx, the core circuit portion 234 
includes an interface driver 246 providing signals from such 
external physical interface devices as the keypad 30 and 20 
other inputs, to a fax/modem 248. A data codec 250 provides 
an interface into a channel coder 252, Downstream of the 
channel coder (that is, in the direction of signal movement 
in branch 372Tx, as is indicated by the associated arrow), the 
circuit portions 254, and 256, respectively for interleaving 2 5 
and ciphering, will be familiar from the description above of 
FIG. 3. In order to complete the connection between the 
microphone 328 and ADC portion of ADC/DAC 340a to the 
transmitter interface (i.e., at 344), a speech segmenter 258 
and speech coder 260 are provided. 3Q 

It is seen viewing FIG. 7 that the core circuit portion 234 
includes a micro-controller 358 and DSP 360, which func- 
tion in the capacity of controllers 58 and 206, and as DSP's 
60 and 210. The DSP 360 is associated with a Viterbi 
accelerator 262. Also, an internal memory 264 fulfills the 35 
functions of memories 58, 60, 208, and 212 discussed above. 
A memory management and decompression circuit portion 
266 assists in achieving this memory facility. In order to 
achieve the RF section control indicated earlier by control 
interface 50 (and indicated on FIG. 7 by numeral 350), the 40 
core circuit portion 234 includes an RF controller 268, 
which is effective to control interrupts to the power supplied 
to the RF sections (48a-d, for example), as well as to control 
frequency, power, and synchronization between the RF 
section and the cellular communication system (recalling the 45 
description above of uses of uplink and downlink frequen- 
cies to facilitate communication between the base stations 
and the subscriber units). In order to complete this 
description, it must be noted that core circuit portion 234 
also includes a SIMM interface circuit 270 and a display and 50 
keyboard driver 272. A power and clock management inter- 
face 274 provides power and time management functions for 
the core circuit portion, and for associated circuit portions of 
a chip or chip set including the core portion 234. 

In view of the description above of the building block 55 
principle of construction between the embodiment of FIGS. 
3-5, and that of FIG. 6, it is easily seen that the core circuit 
portion 234 depicted in FIG. 7 provides a foundational 
structure upon which an adaptive wireless communication 
device can be built using the teachings brought out above in 60 
the context of the descriptions of FIGS. 3-6. The core circuit 
portion 234 is very efficient in terms of its device count and 
substrate area requirements, thus facilitating the formation 
of a single-chip product (most desirably), or of a chip-set 
product having an economical fabrication cost. 55 

While the invention has been depicted and is described by 
reference to particularly preferred exemplary embodiments 
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of the invention, such reference is not intended to imply a 
limitation on the invention, and no such limitation is to be 
inferred. Many modifications and alterations to the invention 
will suggest themselves to those ordinarily skilled in the 
pertinent arts. For example, it is apparent that the present 
invention could be implemented as part of an automotive 
communication and navigation system. Presently, automo- 
tive cellular telephones are well known. So to, automotive 
navigation systems which provide positional and map infor- 
mation to the operator of an automotive vehicle by use timed 
radio signal broadcasts from geosynchronous satellites are 
known. It should be well within the ordinary skill of the art 
to provide an integrated communication and navigation 
system using shared components and facilities in view of the 
disclosure of this application. Accordingly, the invention is 
intended to be limited only by the spirit and scope of the 
appended claims, given full cognizance of equivalents in 
structures and functions. 
We claim: 

1. A wireless communication device for allowing two- 
way voice communication in a cellular telephone commu- 
nication system having at least one operating frequency 
band which at least one operating frequency band is one of 
several possible cellular telephone operating frequency 
bands, said device comprising: 

operator voice input means and audio output means, 
respectively allowing an operator of said device to 
input voice communications and to hear voice commu- 
nications from said cellular telephone communication 
system; 

a radio frequency (RF) transceiver portion for sending and 
receiving RF signals carrying said two-way voice com- 
munications in said cellular communication system; 

said RF transceiver portion having a first RF transceiver 
part having a respective first operating frequency band, 
and a second RF transceiver part having a respective 
second operating frequency band which is different 
than said first operating frequency band, one of said 
first and second operating frequency bands being com- 
patible with said at least one operating frequency band 
of said cellular communication system; 

a micro-controller interfacing with said RF transceiver 
portion of said device to alternatingly actuate said first 
transceiver part and said second transceiver part in 
order to detect when a signal is received from said 
cellular communication system in response to activa- 
tion of one of said first and second RF transceiver parts, 
said micro-controller thereafter maintaining activation 
of said one transceiver part to adapt said wireless 
communication device for voice communication in said 
cellular telephone communication system; 

said cellular communication system provides communi- 
cation in a particular protocol, said device further 
including an adaptation tree circuit conveying commu- 
nication signals in said device between said RF trans- 
ceiver portion and said operator voice input means and 
audio output means, said adaptation tree circuit includ- 
ing at least two adaptation branches a first of which is 
adapted to process communication signals of a first 
protocol, and a second of which is adapted to process 
communication signals of a second protocol, said 
micro-controller interfacing also with said adaptation 
branches to detect when a communication signal is 
received from said cellular communication system and 
processed according to one of said first and second 
protocols in response to activation of one of said 
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adaptation branches, said micro-controller thereafter 
maintaining activation of said one adaptation branch to 
adapt said wireless communication device for voice 
communication in said cellular telephone communica- 
tion system; and 
said micro-controller further includes programming for 
performing a sorting-and-selection process including: 
selection of a first protocol for said adaptation tree, 
subsequently cycling said RF transceiver portion of 
said device through the available frequencies, and for 
responding to an intelligible signal; whereby a second 
and successive protocols are selected with the RF 
transceiver part each time being cycled through the 
available frequencies until the combination of commu- 
nication protocol and operating frequency band pro- 
vides said intelligible signal whereupon the particular 
combination of communication protocol and operating 
frequency band is maintained. 
2. A wireless communication device for allowing two- 
way voice communication in a cellular telephone commu- 
nication system operating in a plurality of predetermined 
operating frequency bands, said device comprising: 

operator voice input means and audio output means, 
respectively allowing an operator of said device to 
input voice communications and to hear voice commu- 
nications from said cellular telephone communications 
system; 

a radio frequency (RF) transceiver portion for sending and 
receiving RF signals carrying said two-way voice com- 
munications in said cellular communication system; 

said RF transceiver portion having a plurality of RF 
transceiver portions, comprising, a first RF transceiver 
portion having a predetermined first operating fre- 
quency band and operating under a first communication 
protocol, and a second RF transceiver portion having a 
predetermined second operating frequency band and 
operating under a second communication protocol, said 
first frequency different than said second frequency and 
said first communication protocol different than said 
second communication protocol; 

said first and second RF transceiver portions formed of 
separate circuits, each forming first and second adap- 
tation tree branches, said RF transceiver portion form- 
ing an adaptation tree circuit; 

a controller portion operatively connected to said adap- 
tation tree circuit, said controller cycling through said 
adaptation tree circuit until said controller portion 
arrives at a particular combination of frequency band 
and communication protocol such that said cellular 
communication device is operable for two-way com- 
munication; 
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a base station in said cellular telephone communication 
system, said base station able to transmit signals to said 
cellular communication device by transmission at a 
downlink frequency; 

said base station having set up instructions for transmis- 
sion at said downlink frequency to said cellular tele- 
communication device, to enable said cellular commu- 
nication device to be operable with said base station; 

said cellular communication device, when arriving at said 
particular combination of frequency band and commu- 
nication protocol, is able to detect said set up instruc- 
tions being transmitted by said base station on said 
downlink frequency; 

a third RF transceiver portion having a predetermined 
third operating frequency band and operating under a 
third communication protocol, and a fourth RF trans- 
ceiver portion having a predetermined fourth operating 
frequency band and operating under a fourth commu- 
nication protocol, said third frequency different than 
said first, second and fourth frequencies; 

said third and fourth RF transceiver portions formed of 
separate circuits, each forming third and fourth adap- 
tation tree branches of said RF transceiver portion 
adaptation tree circuit; and 

said controller portion being operatively connected to said 
adaptation tree circuit, said controller cycling through 
said adaptation tree circuit until said controller portion 
arrives at a particular combination of frequency band 
and communication protocol such that said cellular 
communication device is operable for two-way com- 
munication. 

3. The wireless communication device according to claim 
2, wherein: 

each of said RF transceiver portion tree branches of said 
RF transceiver portion adaptation tree circuit operates 
under a communication protocol that is a protocol 
selected from the group consisting of GSM, CDMA, 
IS-95, or TDMA. 

4. The wireless communication device according to claim 
2, wherein: 

said first, second, third and fourth operating frequency 
bands are RF bands operating on a frequency band 
selected from the group of consisting of a 800 MHz 
band, a 900 MHz band, a 1800 MHz band or a 1900 
MHz band. 
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